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(54) METHOD AND DEVICE FOR WAVELENGTH MULTIPLE TWO-WAY OPTICAL TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a user device to autonomously control 
transmission timing and to bidirectionally transmit an optical signal with a simple 
configuration between a station side device (OSU) and the user device (ONU) that 
does not have a light source. 

SOLUTION: Broadband pulse light including a wavelength allocated to each ONU as 
non-modulation light for an up signal supplied from the OSU to each ONU and having a 
flat and continuous spectrum is periodically transmitted, for instance in a bit rate 
period. When the broadband pulse light is inputted to a wavelength router, the 
broadband pulse light is cut out as the single wavelength pulse light of the wavelength 
allocated to each ONU and respectively transmitted to each ONU from corresponding 
ports. Because each single wavelength pulse light is also periodically inputted to each 
ONU, each ONU selects single wavelength pulse light at appropriate timing and 
modulates and returns the single wavelength pulse light as an up signal. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Between station side equipment (OSU) and two or more user equipments (ONU) without the light source is connected 
through a wavelength router and an optical-fiber-transmission way. Station side equipment transmits the modulation light of the 
wavelength which is transmitted to each user equipment and which it got down and was assigned to each user equipment as a signal 
with a light non-become irregular. In the wavelength multiplexing bidirectional optical transmission approach which each user equipment 
receives the modulation light of the assigned wavelength, respectively, modulates a light non-become irregular, goes up, and is 
transmitted by return as a signal said station side equipment As said light non-become irregular, including the wavelength assigned to 
said user equipment, it is flat and the broadband pulsed light which has a continuous spectrum is transmitted periodically. Said 
wavelength router The modulation light and a light (broadband pulsed light) non-become irregular which were transmitted from said 
station side equipment are inputted. Separate spectrally the modulation light of the wavelength assigned to said each user equipment, 
and a light (single wavelength pulsed light) of the wavelength further assigned to said each user equipment from said light (broadband 
pulsed light) non-become irregular non-become irregular is started. The modulation light and a light (single wavelength pulsed light) 
non-become irregular of wavelength which correspond from the port corresponding to said each user equipment, respectively are 
transmitted to each user equipment. Said each user equipment The wavelength multiplexing bidirectional optical transmission approach 
characterized by choosing a light (single wavelength pulsed light) of predetermined timing non-become irregular from said light (single 
wavelength pulsed light) inputted periodically non-become irregular, becoming irregular, and carrying out termination of other light 
(single wavelength pulsed light) non-become irregular. 

[Claim 2] The wavelength multiplexing bidirectional optical transmission approach characterized by being set as the wavelength range 
from which the modulation light of the wavelength assigned to each user equipment which gets down from said station side equipment, 
and is transmitted as a signal in the wavelength multiplexing bidirectional optical transmission approach according to claim 1, and a light 
for uphill signals (broadband pulsed light) non-become irregular differ. 

[Claim 3] The wavelength multiplexing bidirectional optical transmission approach characterized by being transmitted by time slot which 
is set as a wavelength range with same modulation light of the wavelength assigned to each user equipment which gets down from said 
station side equipment, and is transmitted as a signal in the wavelength multiplexing bidirectional optical transmission approach 
according to claim 1 and light for uphill signals (broadband pulsed light) non-become irregular, and is different 
[Claim 4] The transmit timing which modulate said light ( single wavelength pulsed light) into which said user equipment be input 
periodically non- become irregular in the wavelength multiplexing bidirectional optical transmission approach according to claim 1 be 
the wavelength multiplexing bidirectional optical transmission approach characterize by be choose so that it may be receive to the 
timing which be transmitted from said each user equipment, and from which it go up and a signal differ mutually to said station side 
equipment. 

[Claim 5] The transmit timing which said user equipment chooses in the wavelength multiplexing bidirectional optical transmission 
approach according to claim 4 is the wavelength multiplexing bidirectional optical transmission approach characterized by what is 
notified to each user equipment from said station side equipment. 

[Claim 6] Between station side equipment (OSU) and two or more user equipments (ONU) without the light source is connected 
through a wavelength router and an optical-fiber-transmission way. Station side equipment transmits the modulation light of the 
wavelength which is transmitted to each user equipment and which it got down and was assigned to each user equipment as a signal 
with a light non-become irregular. In the wavelength multiplexing bidirectional optical transmission device which each user equipment 
receives the modulation light of the assigned wavelength, respectively, modulates a light non-become irregular, goes up, and is 
transmitted by return as a signal said station side equipment The multi-wavelength light source which transmits the modulation light of 
the wavelength assigned to said each user equipment. The wavelength multiplexing bidirectional optical transmission device 
characterized by having the source of broadband pulsed light which transmits periodically the broadband pulsed light which is flat and 
has a continuous spectrum as said light non-become irregular including the wavelength assigned to said user equipment. 
[Claim 7] It is the wavelength multiplexing bidirectional optical transmission device characterized by said source of broadband pulsed 
light being the super Conti nium (SC) light source in a wavelength multiplexing bidirectional optical transmission device according to 
claim 6. 

[Claim 8] In a wavelength multiplexing bidirectional optical transmission device according to claim 6 said wavelength router The 
modulation light and a light (broadband pulsed light) non-become irregular which were transmitted from said station side equipment are 
inputted. Separate spectrally the modulation light of the wavelength assigned to said each user equipment, and a light (single 
wavelength pulsed light) of the wavelength further assigned to said each user equipment from said light (broadband pulsed light) non- 
become irregular non-become irregular is started. The wavelength multiplexing bidirectional optical transmission device characterized 
by being the configuration of transmitting the modulation light and a light (single wavelength pulsed light) non-become irregular of 
wavelength which correspond from the port corresponding to said each user equipment, respectively to each user equipment. 
[Claim 9] It is the wavelength multiplexing bidirectional optical transmission device characterized by said wavelength router being an 
array waveguide diffraction grating (AWG) in a wavelength multiplexing bidirectional optical transmission device according to claim 8. 
[Claim 10] In a wavelength multiplexing bidirectional optical transmission device according to claim 6 said each user equipment The 
splitter which separates spectrally or branches the modulation light and a light (single wavelength pulsed light) non-become irregular of 
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wavelength which were assigned, respectively, Choose a light (single wavelength pulsed light) of predetermined timing non-become 
irregular from a light (single wavelength pulsed light) periodically inputted through the optical receiver which receives said modulation 
light, and said splitter non-become irregular, and it becomes irregular. The wavelength multiplexing bidirectional optical transmission 
device characterized by having the optical modulator which carries out termination of other light (single wavelength pulse) non-become 
irregular. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wavelength multiplexing bidirectional optical transmission approach and equipment 
which carry out bidirectional transmission of the lightwave signal between station side equipment (OSU) and user equipment (ONU) 
without the light source. 
[0002] 

[Description of the Prior Art] Drawing^ shows the example of a configuration of the conventional bidirectional lightwave transmission 
system (JP,6-350566,A). Here, they are lambda 1, lambda 2, — , lambdan. It is the wavelength belonging to the single wavelength range 
lambda, and is assigned to the user equipment each wavelength of whose is n pieces, respectively. 

[0003] The transmitting section 51 of station side equipment (OSU) 50 is wavelength lambda 1, lambda 2, — , lambdan. A lightwave 
signal is switched in time and it transmits. This lightwave signal is transmitted to the wavelength router 60 through the optica I -fiber- 
transmission way 61, and it is separated spectrally into the port of wavelength correspondence by wavelength routing, and it is 
transmitted to user equipment (ONU) 70-1 - 70-n through the optical-fiber-transmission way 62 which corresponds, respectively. 
[0004] For example, in output port **1 of the wavelength router 60, it is wavelength lambda 1. A lightwave signal is separated spectrally 
and it is transmitted to ONU 70-1 through the optical— fiber-transmission way 62. It dichotomizes with the optical coupler 71 and one 
(getting down signal) of these is received by the optical receiver 72, and another side goes up, it becomes irregular with an optical 
modulator 73 as a signal, and the lightwave signal inputted into ONU 70-1 is transmitted to the receive section 52 of OSU50 through 
the optical-fiber-transmission way 63, the wavelength router 60, and the optical-fiber-transmission way 64. The same is said of 
transmission and reception of a lightwave signal with other ONU. The receive section 52 of OSU50 is the wavelength lambda 1 
modulated and turned up by each ONU 70-1 - 70-n, lambda 2, — , lambdan. A lightwave signal (uphill signal) is switched in time, and it 
receives. 

[0005] This system is a configuration which does not have the light source in ONU, and needs to supply the light for going up from 
ONU and transmitting as a signal from OSU. As the approach, OSU is drawing 10 (a). It is a time slot which gets down and is different 
from a signal so that it may be shown, a light (direct-current light) of the wavelength assigned to each ONU non-become irregular 
transmits, each ONU modulates the light non-become irregular, and goes up, and it turns up as a signal, or is drawing 10 (b). The 
configuration which each ONU gets down, and extracts a carrier component, modulates, goes up from a signal, and turns up as a signal 
so that it may be shown is taken. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional bidirectional lightwave transmission system got down for every ONU, 
went up with the signal and was assigning the same wavelength to the signal, in order to go up from OSU to each ONU and to transmit 
by the time slot of dedication of a light for signals non-become irregular, transmission efficiency fell, and it had the trouble that the 
configuration for getting down in ONU, going up from a signal with a signal component, and carrying out the separation extract of the 
carrier component for signals became complicated. 

[0007] Moreover, wavelength lambda 1 - lambdan which were turned up from each ONU 70-1 - 70-n It is multiplexed with the 
wavelength router 60 and wavelength multiplexing of the modulation light (uphill signal) is carried out on the optical-fiber-transmission 
way 64. However, when the transmission distances between the wavelength router 60, and each ONU 70-1 - 70~n (the die length of 
the optical-fiber-transmission ways 62 and 63) differ, the time amount location of the going-up signal from each ONU may interchange 
on the optical-fiber-transmission way 64, or it may lap. 

[0008] For example, as shown in drawing 1 1 , the case where ONU 70-2 is further than ONU 70-1 is assumed, in view of OSU50. ONU 
70-1, the wavelength lambda 1 transmitted to 70-2, respectively, and lambda 2 It gets down, and a signal (light non-become irregular) is 
modulated and turned up by each ONU, and reaches OSU50 as an uphill signal. Here, it gets down and a signal is drawing 11 (a). When 
transmitted from OSU50 to timing [ like ], it is an uphill signal at the attainment time of OSU50, it laps, and it becomes impossible to 
receive it in a receive section 52. 

[0009] In order to avoid this, the transmission distance to each ONU is taken into consideration, and it is drawing 1 1 (b). It gets down 
so that it may be shown, and transmitting spacing of a signal is vacated, and transmit timing is shifted, or it is drawing 11 ( c ) j t j s 
necessary to get down and to replace the transmitting sequence of a signal so that it may be shown. And such transmit timing control 
needed to be performed in the transmitting section 51 of OSU50, and there was a trouble which becomes complicated by leaps and 
bounds according to the number of ONU. 

[0010] Moreover, since the transmitting section 51 of OSU50 needed to switch the wavelength other than the above-mentioned 
transmit timing control in time when a light for uphill signals non-become irregular was transmitted, the control unit for wavelength 
stabilization and a high-speed switch was required for it. 

[001 1] User equipment controls transmit timing by the easy configuration autonomously between station side equipment (OSU) and 
user equipment (ONU) without the light source, and this invention aims at offering the wavelength multiplexing bidirectional optical 
transmission approach and equipment which carry out bidirectional transmission of the lightwave signal. 
[0012] 
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[Means for Solving the Problem] As a light for uphill signals supplied to each ONU from OSU non-become irregular, including the 
wavelength assigned to each ONU, the wavelength multiplexing bidirectional optical transmission approach and equipment of this 
invention are flat, and transmit periodically the broadband pulsed light which has a continuous spectrum for example, a bit rate period. If 
this broadband pulsed light is inputted into a wavelength router, it will be started as single wavelength pulsed light of the wavelength 
assigned to each ONU, and will be transmitted to each ONU from the port which corresponds, respectively. And since it is periodically 
inputted into each ONU, the single wavelength pulsed light of suitable timing is chosen, it becomes irregular, and each single wavelength 
pulsed light goes up by each ONU, and is turned up as a signal. It can go up by the ONU side without the light source by this, and the 
transmit timing of a signal can be controlled. 
[0013] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 shows the 1st operation gestalt of this invention. Here, it gets down 
from the transmission direction from station side equipment (OSU) to each user equipment (ONU), and the reverse transmission 
direction is considered as going up. 

[0014] a light which assigns wavelength range lambda' to the modulation light transmitted to each ONU from OSU with this operation 
gestalt, and is transmitted as an object for uphill signals non-become irregular — a wavelength range lambda 0=lambda') — assigning - 

- further — the wavelength lambda'1 of wavelength range lambda' - lambda'n, and the wavelength lambda 1 of a wavelength range 
lambda - lambdan It assigns each ONU, respectively. Moreover, a light of the wavelength range lambda which transmits from OSU as an 
object for uphill signals non-become irregular is wavelength lambda 1 - lambdan. It is the pulse-like broadband pulsed light which has 
the included continuous spectrum, for example, is transmitted periodically a bit rate period. 

[0015] Station side equipment (OSU) 10, two or more user equipments (ONU) 30-1 - 30-n of the configuration connected through the 
wavelength router 20, the optical-fiber-transmission ways 21 and 22 from which it gets down, and the uphill optical-fiber-transmission 
ways 23 and 24 are the same as usual. 

[0016] The transmitting section 1 1 of OSU 10 of this operation gestalt switches the modulation light of wavelength lambda'1 - lambda'n 
in time, and with a light (broadband pulsed light) of a wavelength range lambda non-become irregular, it gets down and it transmits to 
the optical-fiber-transmission way 21 as a signal (with reference to drawing 2 , it explains in detail). The wavelength router 20 is a light 
(broadband pulsed light) of a wavelength range lambda non-become irregular to the wavelength lambda 1 - lambdan while separating 
spectrally the modulation light of wavelength lambda'1 - lambda'n. A light (single wavelength pulsed light) non-become irregular is 
started, and it transmits to ONU 30-1 - 30-n through the optical-fiber-transmission way 22 which corresponds, respectively (with 
reference to drawing 3 , it explains in detail). 

[0017] Each ONU 30-1 - 30-n receive the modulation light of wavelength lambda'1 - lambda'n, respectively, and are wavelength lambda 
1 - lambdan. A light (single wavelength pulsed light) non-become irregular is modulated, and it goes up, and transmits as a signal (with 
reference to drawing 4 , it explains in detail). Wavelength lambda 1 - lambdan Modulation light is transmitted to the receive section 15 
of OSU10 through the optical-fiber-transmission way 23, the wavelength router 20, and the uphill optical-fiber-transmission way 24 as 
an uphill signal. 

[0018] Drawing 2 shows the example of a configuration of OSU10 in the 1st operation gestalt. The multi- wave length light source 12 
which the transmitting section 11 of OSU 10 switches in time the modulation light of the wavelength lambda'1 modulated by the sending 
signal of each addressing to ONU - lambda'n, and is transmitted. It is constituted by the source 13 of broadband pulsed light which 
transmits periodically a light (broadband pulsed light) of the wavelength range lambda for uphill signals in each ONU non-become 
irregular, and the multiplexing machine 14 which multiplexs the modulation light and a light (broadband pulsed light) non-become 
irregular of each wavelength. In addition, the super Conti nium (SC) light source can be used for the source 13 of broadband pulsed 
light. The receive section 15 of OSU10 is wavelength lambda 1 - lambdan. It is constituted by the optical receiver 16 which receives 
modulation light by time sharing. 

[0019] Here, a light of a wavelength range lambda non-become irregular is drawing 2 (b). They are wavelength lambda 1 - lambdan so 
that it may be shown. It is the pulse-like broadband pulsed light which has the included continuous spectrum, for example, is 
transmitted a bit rate period. That is, wavelength multiplexing of the light (broadband pulsed light) of a wavelength range lambda non- 
become irregular is carried out to the modulation light of the wavelength lambda'1 which switches in time and is transmitted - lambda'n, 
respectively. 

[0020] In addition, although drawing 1 and drawing 2 explained that the modulation light of the wavelength lambda'1 of each addressing 
to ONU - lambda'n was switche.d in time, and was transmitted from the multi-wavelength light source 12, it is not limited to it. For 
example, the broadband pulsed light outputted from the source of broadband pulsed light is started for every wavelength, it becomes 
irregular by the sending signal of each addressing to ONU, respectively, wavelength multiplexing is carried out, and you may make it 
transmit. That is, the modulation light of each addressing to ONU which gets down and is transmitted as a signal may be transmitted to 
coincidence on a time-axis. Moreover, a light for uphill signals (broadband pulsed light) non-become irregular should just also be 
periodically transmitted with the period of arbitration. 

[0021] Drawing 3 shows the function (getting down signal relation) of the wavelength router 20 in the 1st operation gestalt. Drawing 3 
(a) It is the configuration of the wavelength router 20, and it gets down and the input/output port about a signal is shown. Drawing 3 (b) 
It gets down and is the spectrum of a signal. It gets down to the wavelength router 20, and the modulation light of wavelength lambda'1 

- lambda'n and a light (broadband pulsed light) of a wavelength range lambda (lambda 1 - lambdan) non-become irregular are inputted 
into it as a signal. 

[0022] Drawmg 3 (c) The relation of port **1 - **n by which routing is carried out to the transparency property of the wavelength 
router 20 is shown. The wavelength router 20 is wavelength range lambda'. It receives, wavelength lambda'1, lambda'2, — , the 
modulation light of lambda'n are penetrated, and they are wavelength lambda 1, lambda 2, — , lambdan to a wavelength range lambda. A 
light non-become irregular is penetrated and routing is carried out to predetermined port **1 - **n, respectively. Drawing 3 (d) 
Wavelength lambda 1 which is the output light spectrum of port **1 of the wavelength router 20. and was started from the modulation 
light and broadband pulsed light of wavelength lambda'1 A light (single wavelength pulsed light) non-become irregular is outputted. 
[0023] In addition, it is started by the output port where the inputted broadband pulsed light corresponds for every wavelength 
component, respectively, and since precision of wave length is also high, the wavelength control technique for making the source 13 of 
broadband pulsed light in the transmitting section 1 1 of OSU10 stabilize oscillation wavelength like the multi-wavelength light source is 
unnecessary, if an array waveguide diffraction grating (AWG) is used as a wavelength router 20. 
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[0024] Drawing 4 shows the example of a configuration of ONU30-i (i1 — n) in the 1st operation gestalt. In addition, all of ONU 30-1 - 
30~n are the same configurations. Modulation light and wavelength lambdai of wavelength lambda'i by which routing was carried out to 
ONU30-i with the wavelength router 20 A light (single wavelength pulsed light) non-become irregular is inputted. It has the function to 
separate input light spectrally for every wavelength range, the modulation light of wavelength lambda'i is separated spectrally into the 
optical receiver 32, and a splitter 31 is wavelength lambdai. A light non-become irregular is separated spectrally into an optical 
modulator 33. The optical receiver 32 receives the modulation light of wavelength lambda'i, and detects the sending signal from OSU, 
and an optical modulator 33 is wavelength lambdai. A light non-become irregular is modulated by the sending signal to OSU, and it 
transmits as an uphill signal. 

[0025] Here, in an optical modulator 33, it is drawing 4 (b). Since it goes up and a light (single wavelength pulsed light) of wavelength 
lambdai non-become irregular is periodically inputted as an object for signals so that it may be shown, a light of predetermined timing 
non-become irregular is modulated, an optical modulator is set as OFF (driver voltage OFF) at the time of other timing, and it carries 
out termination of the light non-become irregular. Thereby, ONU30H is wavelength lambdai at the timing of arbitration. Modulation light 
can be gone up and it can transmit as a signal. 

[0026] In addition, the transmit timing of ONU30-i is the wavelength lambda 1 - lambdan which were transmitted from each ONU 30-1 
- 30-n. When modulation light (uphill signal) reaches OSU 10, it is chosen so that it may not lap on a time-axis. For example, at the 
example shown in drawing 5 , it is wavelength lambda 1 to ONU 30-1. A light non-become irregular is inputted periodically and a light of 
wavelength lambda 2 non-become irregular is periodically inputted into ONU 30-2, and by modulating and turning up a light non- 
become irregular to the respectively suitable timing a, when received by OSU, it can arrange so that it may not lap on a time-axis. 
[0027] However, the wavelength lambda 1 from each ONU - lambdan If modulation light does not need to be located in a line in order 
on a time-axis as shown in drawinjgj. , it sets predetermined guard time amount and does not lap mutually, it is enough. For that 
purpose, what is necessary is for each ONU to transmit a Request-to-Send packet to OSU, for example, and for OSU to receive the 
Request-to-Send packet from each ONU, to notify the transmit timing information on each ONU calculated from each receiving timing 
to each ONU, and just to take how each ONU sets up modulation timing based on the transmit timing information. 

[0028] Conventionally, with a configuration, the number of the light for uphill signals inputted into each ONU non-become irregular was 
one, and the input timing was not able to turn into transmit timing automatically, and they was not able to choose transmit timing as 
one frame by the ONU side. Therefore, in consideration of the transmit timing of ONU, it needed to go up by the OSU side, and a light 
for signals non-become irregular needed to be transmitted, it — receiving — the configuration of this invention — ONU30H — 
wavelength lambdai a light non-become irregular inputs periodically — having — as — ONU30-i — wavelength lambdai the source of 
pulsed light — **** — it will be in the same condition as being. Thereby, since transmit timing can be adjusted by the ONU side, the 
source of broadband pulsed light of OSU does not need to adjust transmit timing according to each ONU that what is necessary is just 
to transmit broadband pulsed light periodically. 

[0029] (2nd operation gestalt) Drawing 6 shows the example of a configuration of the 2nd operation gestalt of this invention. In drawing, 
the optical-fiber-transmission way 25 is the configuration of transmitting a lightwave signal bidirectionally, and the optical coupler 26 
gets down with an uphill signal, and separates a signal. Other configurations are the same as that of the 1st operation gestalt. 
[0030] That is, with this operation gestalt, the going-up [ which is transmitted to the wavelength router 20 ] signal transmitted to 
OSU 10 from a signal and the wavelength router 20 by getting down is bidirectionally transmitted through the common optical-fiber- 
transmission way 25 from OSU10. In this case, the transmitting section and the receive section of the optical-fiber-transmission way 
25 and OSU 10 are connected through the optical coupler 26 or an optical circulator. 

[0031] Moreover, the going-up [ which is transmitted to each ONU 30-1 - 30~n ] signal transmitted to the wavelength router 20 from a 
signal, and each ONU 30-1 - 30-n by getting down is bidirectionally transmitted through the respectively common optical-fiber- 
transmission way 25 from the wavelength router 20. In this case, the splitter and optical modulator of the optical-fiber-transmission 
way 25, ONU 30-1 - 30-n are connected through the optical coupler 26 or an optical circulator. 

[0032] (3rd operation gestalt) Drawing 7 shows the example of a configuration of the 3rd operation gestalt of this invention. This 
operation gestalt is a configuration transmitted to the wavelength router 20 from OSU10 of getting down and transmitting the 
modulation light and a light (broadband pulsed light) non-become irregular of a signal through the optical-fiber-transmission way 21-1 
according to individual, and 21-2, respectively. The wavelength router 20 inputs the modulation light of the wavelength lambda'1 
transmitted through the optical-fiber-transmission way 21-1 - lambda'n, and a light of the wavelength range lambda transmitted 
through the optical-fiber-transmission way 21-2 non-become irregular, and separates them spectrally into each ONU correspondence. 
For example, modulation light of wavelength lambda'1 and wavelength lambda 1 It joins and a light non-become irregular is transmitted 
to ONU 30-1 through the optical-fiber-transmission way 22. 

[0033] (4th operation gestalt) Drawing 8 shows the example of a configuration of the 4th operation gestalt of this invention. This 
operation gestalt is the configuration of transmitting bidirectionally the optical-fiber-transmission way which transmits a light 
(broadband pulsed light) non-become irregular, and the going-up signal transmitted to OSU 10 from the wavelength router 20 through 
the common optical-fiber-transmission way 25, when getting down and transmitting the modulation light and a light (broadband pulsed 
light) non-become irregular of a signal through the optical-fiber-transmission way according to individual, respectively. 
[0034] (Other operation gestalten) It is necessary to get down, the wavelength assigned to each ONU 30-1 - 30-n may go up with a 
signal, and it is not necessary to limit it to one wavelength range by signal, respectively, and it may assign two or more wavelength 
ranges, respectively. In this case, what is necessary is to use the periodicity of the array waveguide diffraction grating (AWG) used as a 
wavelength router 20, and just to assign the wavelength to which each wavelength range corresponds periodically, respectively to each 
ONU. 

[0035] Moreover, the operation gestalt explained above was explained by getting down as that from which the band of a light non- 
become [ which is transmitted to each ONU 30-1 from OSU10 - 30-n / which is transmitted as the band of the modulation light of a 
signal and an object for uphill signals ] irregular differs. However, it is good also as a configuration which makes both bands the same 
and transmits both signals by different time slot like before. Also as such a configuration, broadband pulsed light is periodically 
transmitted from OSU10, the single wavelength pulsed light of the wavelength corresponding to each ONU is started with the 
wavelength router 20, and the description of this invention which can choose the transmit timing of arbitration from the single 
wavelength pulsed light periodically inputted by each ONU 30-1 - 30-n is harnessed. 
[0036] 
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[Effect of the Invention] As explained above, since the wavelength multiplexing bidirectional optical transmission approach and 
equipment of this invention are the configuration of transmitting a light (broadband pulsed light) non-become irregular from OSU 
periodically to the going-up signals of each ONU, they need to perform neither wavelength control nor transmit timing control by OSU, 
and can aim at mitigation of an equipment scale and power consumption. 

[0037] Moreover, in each ONU, transmit timing is controllable. That is, each ONU can choose the transmit timing of arbitration by 
modulating the thing of predetermined timing from a light (single wavelength pulsed light) inputted periodically non-become irregular, 
and carrying out termination of other light (single wavelength pulsed light) non-become irregular. In ONU which modulates and turns up 
by this a light supplied from OSU non-become irregular, the transmit timing can be controlled uniquely and the collision of the going-up 
signal from each ONU in the receive section of OSU can be avoided. 

[0038] Moreover, when the number of ONU to hold changes, it is necessary to go up by the configuration in OSU and to change a 
setup of the multi-wavelength light source for signals, and a setup of a wavelength router with it conventionally, and since this 
invention is the configuration of transmitting broadband pulsed light periodically from OSU as an object for uphill signals, setting 
modification of the light source for uphill signals is unnecessary, and it can respond only by changing only a setup of a wavelength 
router. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of a configuration of the 1st operation gestalt of this invention. 
LQc§MDJ£j?l Drawing showing the example of a configuration of OSU10 in the 1st operation gestalt. 

[Drawing 3] Drawing showing the function (getting down signal relation) of the wavelength router 20 in the 1st operation gestalt. 
[Drawing 4] Drawing showing the example of a configuration of ONU30H (i1~n) in the 1st operation gestalt. 
[Drawing 5] Drawing explaining the transmit timing of ONU3CH. 

[Dr awing 6] Drawing showing the example of a configuration of the 2nd operation gestalt of this invention. 

[Drawing 7] Drawing showing the example of a configuration of the 3rd operation gestalt of this invention. 

[Drawing 8] Drawing showing the example of a configuration of the 4th operation gestalt of this invention. 

[P.n§winS-9.1 Drawing showing the example of a configuration of the conventional bidirectional lightwave transmission system. 

[Dra wing 10] Drawing showing the example of wavelength quota of each ONU in the conventional bidirectional lightwave transmission , 

system. 

[Pr^wLQS-JJ.l Drawing explaining the trouble of the conventional bidirectional lightwave transmission system. 
[Description of Notations] 

10 Station Side Equipment (OSU) 

11 Transmitting Section 

12 Multi- Wavelength Light Source 

13 Source of Broadband Pulsed Light 

14 Multiplexing Machine 

15 Receive Section 

16 Optical Receiver 
20 Wavelength Router 

21, 22, 23, 24, 25 Optical-fiber-transmission way 
26 Optical Coupler 

30 User Equipment (ONU) 

31 Splitter 

32 Optical Receiver 

33 Optical Modulator 

50 Station Side Equipment (OSU) 

51 Transmitting Section 

52 Receive Section 
60 Wavelength Router 

61, 62, 63, 64 Optical-fiber-transmission way 

70 User Equipment (ONU) 

71 Optical Coupler 

72 Optical Receiver 

73 Optical Modulator 
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